Abstract: This paper empirically analyzes the impact of liquidity risk on key financial performance aspects of Islamic banks in the UAE. To document the association between liquidity risk and other performance ratios, time series data are taken for full-fledged Islamic banks working in the UAE from 2000 to 2014. Liquidity ratios and capital adequacy ratios, profitability ratios, and tangibility ratios are determined. Correlation and regression analyses are used to test the study hypotheses using SPSS. The findings indicate that capital adequacy and tangibility ratios are the main factors to determine liquidity risk of UAE Islamic banks. Furthermore, the results showed that the size of Islamic banks' assets and capital adequacy had a positive and significant association with liquidity risk. Policymakers and Islamic finance experts should devote more attention to enhancing the base of Islamic finance assets to manage liquidity issues.
Introduction
Islamic banking has emerged as an effective tool for funding projects globally. Most of financial institutions and centers are finding clear insights that Islamic finance has already been moving side by side within the global financial system. Islamic finance has the ability to contribute and to meet the challenges of ending poverty and boosting prosperity. Islamic banking is one of the fastest emerging sectors in the last years. The Islamic finance sector has growing fast over the years, growing at 15-20% annually. Nowadays, assets of Islamic finance are close to U.S $2 trillion for all different sectors of the industry (World Bank report, 2015) . Islamic banks are playing a positive role in enhancing economic growth in the developing countries due to its distinctive characteristics (Tabash & Dhankar, 2014a) . Financial system and banking play an important role in economic activities in all countries. The flow of funds between lenders, investors and borrows creates the cycle of production and progress in the society. The banking sector constitutes about 80% of the total transactions in the Middle East and is considered a major component in the economic growth and then economic development.
The Middle East markets have recognized that Islamic banking alternative has become increasingly attractive among the investment community, corporate end users, consumers and intermediaries particularly after global financial crisis 2008. Islamic finance basically enhances financial movements connected to the real sector and far away from funding activities that are harm to the society. In most of Arab and Muslim countries, Islamic banking assets have been growing more than conventional banking assets. There is also a highly attention in Islamic banking industry from non-Muslim countries such as China, Germany, and U.K. The financial and banking sector is considered to be a an important source for funding projects and Small and Medium Sized Enterprises (SMEs) .
Islamic banking in the Middle East and North African (MENA) has now considered as an integral part in the developments of any country. It meets the financial needs of the people without conflicting with their religious values and beliefs. All studies that examined the role of Islamic banking in the growth of the economy confirmed that there is a longterm association between Islamic finance and economic growth in GCC countries (Tabash & Dhankar, 2014b , Yahya et al., 2017 . The most important players in Islamic finance industry are still the GCC countries, which accounts for the majority of assets. Also, the Islamic finance model is making advances in other countries such as Malaysia, Indonesia, Turkey and Pakistan. According to Ernst & Young report (2015) , "total Islamic finance assets of banks rose to 17% percent between 2009 and 2013, hitting more than U.S. $778 billion. Of that, the GCC countries responsible for around U.S $ 517 billion, ASEAN countries for U.S $160 billion and South Asia for U.S $ 23 billion; the rest of the world (especially Turkey) is making up the remaining of U.S $ 78 billion. The banking sector of UAE, the biggest banking sector in the GCC by total assets, continued its positive growth rate in 2008 (World Fact Book, 2014 UAE (1990 UAE ( -2014 Source: Own elaboration.
Today, one of the most popular kinds of risks for banking sector is the liquidity risk, which is the result of disparity of the two sides of the balance sheet. This disparity has both sides, the first one is an excess of cash that should be reinvested and the other is the shortage of cash that should be funded.
Liquidity risk comes from difficulties in keeping cash at an accepted cost. It is known in Islamic banking there is no interest on loans and interest is totally forbidden. Therefore, Islamic banks have to accumulate funds to meet its financial obligations. Furthermore, the trade of debt is also not permitted in Islamic banks (Anas & Mounira, 2008) . Moreover, extra liquidity for Islamic banks cannot be reinvested at conventional banks as the Islamic banks do not use interest. At the same time, the larger the number of Islamic banks and the broader their fields, the better could be the ability for help in this area. The global financial crisis (2008) occurred when the banks failed to provide liquidity to depositors and third parties (Siddiqi, 2008) . Therefore, the management of liquidity in banks, particularly Islamic banks, is extremely challenging in the current, unusual external environment and competitive economic conditions. Some have argued that lack of liquidity is the basic issue and one of the main hinders of Islamic banks growth (Vogel & Hayes, 1998) . Therefore, to understand and to overcome these problems, the current study investigates the liquidity risk of Islamic banks in the UAE.
The purpose of this study is to identify the impact of liquidity risk on Islamic banking key performance ratios in full-fledged Islamic banks of the UAE. The importance of this study comes from the fact that it brings to the surface the significant sector in the world economies, namely the Islamic finance economy. The results of this study help decision makers and Islamic finance experts to get new insights in improving the liquidity of Islamic banks and to achieve more profitable Islamic investments in the UAE and the world. The paper contains six sections. The first one provides the introduction. The literature review is given in section 2. Section three shows the methodology applied in this study while section four depicts the results, discussion and analysis. Conclusion is mentioned on section 5. Section 6 shows the limitation of the study.
Literature review
A search of the literature on liquidity risk for Islamic banks in UAE produced a limited number of studies. Most of the studies that have assessed liquidity risk in Islamic banks are from South Asian countries such as Pakistan and Malaysia. Few studies have documented the association between liquidity risk and other key performance indicators in Islamic banks in the context of the UAE. The author has examined the literature and summarized some of the studies. Waemustafa & Sukri (2016) have discussed the influence of external and internal factors affecting liquidity risk of Islamic and conventional banks in Malaysia. The authors have employed time series regression analysis of Islamic banks and conventional banks from 2000 to 2010. Their study found that Islamic banks maintain higher liquidity compared to conventional banks. The multivariate regression analysis showed that 4 out of 14 bankspecific factors and one macroeconomic factor significantly influences the liquidity risk of Islamic banks whereas conventional banks show that 5 out of 13 bank-specific factors are significant to liquidity risk. Ghenimi & Omri (2015) tested the components that affect liquidity risk for Islamic and conventional banks in the Gulf region, utilizing a sample of 11 Islamic banks and 33 On the other hand, Ahmed et al. (2011) investigated the determinants of liquidity risk of listed Islamic banks in Pakistan. The authors used liquidity risk as the dependent variable and size, tangibility of assets; leverage, profitability and age are used as independent variables. The findings indicated that leverage, tangibility and age are main determinants of liquidity risk of Islamic banks in Pakistan, and liquidity risk has an insignificant association with profitability and size of Islamic banks. This study is also supported by another study that found a confirmed relationship but insignificant association of the size of the bank and net-working capital to net assets with liquidity risk in both models (Akhtar et al., 2011) . Furthermore, the capital adequacy ratio of conventional banks and return on assets of Islamic banks was found to be positive and significant at the 10% significance level. shows the recent empirical evidence that has sought to compare bank cost and profit efficiencies of Islamic and conventional banks. The main finding of their work showed that Islamic banking as a production process is almost always more cost and profit efficient than conventional banking. This is perhaps due to the lower funding costs and loan-loss levels in Islamic banking as compared with other types of banking operations.
Most of the studies in the literature indicate that liquidity risk is the heart of any financial intermediary institutions such as banks. This aspect shows one of the major risks in the financial and banking industry. Based on examination of the literature, the most appropriate factors that can affect liquidity risk are shown in Figure 2 . Liquidity risk (LQ) is measured as the ratio between cash and total assets. It shows to what degree the assets of banks, could be transferred to be cash to meet their liquidity risk. Return on Assets (ROA) is an indicator on the capability of a bank's administration to manage profitability and the efficiency of the bank operations. Return on Equity (ROE) is measured as the capability of the bank to generate profits to shareholders. Capital Adequacy Ratio is an indicator to a bank's capital. It is mainly used to protect depositors from risk and to achieve efficiency and stability of the financial and banking sector. Finally, size is defined as the total assets of the bank.
Research methodology

Sample and data collection
The data set is extracted from the Islamic Banks and Financial Institutions Information (IBIS) database for full-fledged Islamic banks working in the UAE. Data is fetched from the balance sheets, income statements and cash flow statements published by Islamic banks in the UAE, as appeared on Table 3 . Key financial ratios were determined based on averages for the period of 2000 to 2014. Five full-Islamic banks have been selected as a sample of this study on the basis of the following criteria.
1. Availability of data for the study period.
2. The study only considered full-fledged Islamic banks that follow Islmic principles in all its operations .
The total number of observations is 375 observations . The study uses the averages for the analysis which means 75 observations. For the analysis, first, Microsoft Excel was used to calculate financial ratios. Second, SPSS software was used for hypothesis testing and to determine the factors that affect liquidity risk of Islamic banks in the UAE.
Hypotheses
The following hypotheses are constructed to be evaluated against the model:
First hypothesis:
Ho: There is no association between ROA and LR of Islamic banks of UAE.
H 1 :
There is association between ROA and LR of Islamic banks of UAE.
Second hypothesis:
H o : There is no association between ROE and LR of Islamic banks of UAE.
H 1 : There is association between ROE and LR of Islamic banks of UAE.
Third hypothesis:
H o : There is no association between CAP and LR of Islamic banks of UAE H 1 : There is association between CAP and LR of Islamic banks of UAE.
Fourth hypothesis:
H o : There is no association between the size and LR of Islamic banks of UAE H 1 : There is association between the size and liquidity risk and LR of Islamic banks of UAE.
Variables and the model
It is clear from equation 1 that liquidity risk is a dependent variable. Table 4 shows the proxies used in the study for independent and dependent variables. Least squares method of analysis is used to assess and predict the association. 
Tools used for the analysis
For the analysis, first, Microsoft Excel is utilized to calculate financial ratios. Second, SPSS is used to assess the hypotheses. The related samples were tested using an ANOVA. Table 6 summarizes the model used to examine the association between liquidity risk and other explanatory factors. The adjusted R square is equal to 0.755, which means that the model is a good fit for the purpose of the study. The findings indicate that almost 76% variation of the liquidity risk is due to predictors. The Durbin-Watson test result is 2.135, which is close to the required value of 2, which means there is no autocorrelation between the variables (Durbin & Watson, 1951) . The R square (i.e., the coefficient of determination) shows that 82.5 % of the variation of the liquidity risk could be determined by the use of ROA, ROE, Size and CAR. The remaining 16.5% of variability in liquidly risk is explained by other variables not included in this study. Table 7 shows that the correlation is statistically significant with F value equals to 11.802 and P value (sig. 0.001 less than 0.05) which means that the final model significantly improves our ability to predict the dependent variable.
Analysis, discussion and results
Descriptive analysis
ANOVA results
The results of the regression analysis are shown in Table 8 . The findings show that the size of the Islamic banks in the UAE has a positive and significant relation with liquidity risk (LQR) at 95% confidence level. The magnitude of the coefficient β4 shows that if the asset size increases by one unit, the liquidity risk changes by 31.361 units in the same direction. This result is consistent with who found a positive association between bank size and liquidity of Islamic banks in Pakistan. The size of the bank has a positive and significant association with liquidity risk; therefore, H 1 is accepted. Sawada's (2010) study that showed there is no association between liquidity risk and ROE or ROA. CAR has a positive and a significant association with liquidity risk in Islamic banks in the UAE. This finding means that for each one unit increase in capital adequacy, liquidity risk changes by 1.535 units in the same direction. Ghenimi & Omri (2015) confirmed the results of capital adequacy and liquidity risk. Therefore, H 1 is accepted, There is a significant association between liquidity risk and CAR. It also is clear from Table 8 that size and CAR have the major weight of the liquidity risk with standardized coefficients 1.709 and 1.126 respectively.
Conclusions
The present study investigated the liquidity risk of Islamic banks working in the UAE for the period 2000-2014. The sample included 5 full-fledged Islamic banks operating in the UAE. Results of the regression analysis show that only the asset size of Islamic banks and capital adequacy have statistically positive and significant associations with liquidity risk; therefore, one can assume that the strong asset base of Islamic banks contributes to greater liquidity control for banks. This means that the capacity of Islamic banks to absorb financial shocks and to deal with nonperforming loans is higher than that of conventional banks. This study is not only provided an extension to the literature that addresses the
